İSTANBUL KAMU SULARINDA NİTRİT/NİTRAT DÜZEYLERİ

INTRODUCTION
Water quality has a major importance for public health. However, nitrite and nitrate levels in drinking water are still an important contamination issue in the world. The most significant sources of nitrate contamination in groundwater are from intensive fertilizer use in agricultural activitiesand another major source of contamination is industrial sources (1).
Water with high nitrate concentration is not suitable for human consumption, especially when its concentration exceeds the threshold limit value (50 ppm) recommended by World Health Organization (WHO) (1). The same acceptablelimitis also applied in Turkish standards for drinking water quality in public water systems (2). However, some studiesreported that nitrate levels in drinking and tap waters exceeded the acceptablelimits and consequently population may have been exposed to nitrate levels above 50 ppm (3-5).
High intake of nitrate and its subsequent reduction to nitrite leads to the formation of methemoglobin (MetHb) which is the most detectable sign of nitrite and nitrate toxicity in humans especially in infants (1). Furthermore, pregnant women are more vulnerable to the effects of nitrate due to a natural increase in MetHb levels in blood during the later stages of pregnancy beginning around the 30 th week of pregnancy (6) . Although WHO and Turkish standard recommended the threshold limit value of 50 ppm, the U.S. Environmental Protection Agency (EPA) set the maximum contaminant level (MCL) for total nitrate and nitrite in public drinking water at 10 ppm to protect infants from methemoglobinemia. However, there is no sufficient data on whether chronic exposure to levels below the MCL will produce adverse effects or not (7) . In addition, high dietary intake of nitrate leads to the formation of N-nitroso compounds has been alsoindicated as a risk factor for cancer development in human (8) .
The aim of this study was to determine the levels of nitrite/nitrate in tap and well water samples from the most populated city of Turkey, Istanbul, and to evaluate the seasonal and annual variation.
MATERIAL AND METHODS
Chemicals and Reagents
All chemicals used in the study were analytical grade. Ultra-high pure distilled water (Millipore Simplicity UV, France) was used throughout the procedure. A standard calibration solution in the range of 0.5 -30 ppm of sodium nitrate (Fluka, Germany) was prepared. Nitrate reductase (Sigma-Aldrich, USA) at 1U/ml concentration was prepared in pH 7.5 phosphate buffer. 
Determination of Total Nitrite and Nitrate levels:
Total Nitrite and nitrate (NOx) levels were measured by using the Griess reaction according to the method by Tracey et al (9) . The assay was adaptedto standard microtiter 96 well plate. The reaction mixture consisted of sample or standard, reduced NADPH, nitrate reductase and phosphate buffer (pH 7.6). After one hour incubation period, Griess reagent was added into each well and ten minutes later, the absorbance was measured at 540 nm (Microplate photometer, Multiskan Ascent, Finland) to assess the total level of nitrite/nitrate.
Statistical analysis
All of the results are expressed as the mean ± standard deviation (SD). The differences among groups were evaluated with nonparametric Friedman-test and Wilcoxon signed-ranks test. p <0.05 was considered statistically significant. The meanNOx level of tap waters given in Table 1 showed that, there were statistically significant differences between the months. The mean levels were significantly lower in Considering that the nitrate levels above the 10 ppm in groundwater cause blue babies syndrome in infants of ages 0-3 months and susceptibility of pregnant women to nitrate effects due to a natural increase in MetHb levels around the 30th week, the high nitrate levels of Emirgan district's well and 2 tap water samples may be alarming.
RESULTS AND DISCUSSION
Nitrate and nitrite contamination of waters is one of the most hazardous threats for public health. Methemoglobinemia, carcinogenicity and pregnancy toxicity are some of the important severe toxicities of these substances.
However, it should be considered that such health hazards may develop over time, and the seasonal and annual variations of nitrite and nitrate levels in tap/drinking water should be routinely monitored to prevent possible toxicological effects of high nitrite levels.
